Voxel-based morphometry (VBM) analysis among the early blind, the late blind and the sighted controls
Optimized VBM was applied on our dataset (Seventeen early blind, 19 late blind, and 29 sighted controls) to produce comparable 6 volumetric results with previous studies (Noppeney et al., 2005; Pan et al., 2007; Ptito et al., 2008 ). Specifically, we tested volumetric changes in both GM and WM (grey and white matter) in the early blind, the late blind, and very late blind (onset age > 11 years old, 10 subjects in this study), compared with the sighted controls. The whole procedure was performed using the SPM5 software package (http://www.fil.ion.ucl.ac.uk/spm), an up-to-date version of the SPM2 package used in three earlier studies (Noppeney et al., 2005; Pan et al., 2007; Ptito et al., 2008) .
Spatial normalization and brain tissue segmentation were processed using the VBM5 toolbox (http://dbm.neuro.uni-jena.de/vbm) on SPM5. Then we chose an 8mm
Gaussian kernel, the same as in the above mentioned studies, to smoothed segmented grey matter images. Two-way unpaired t statistical tests were performed to seek significant differences in the early blind minus the sighted controls and in the late blind minus the sighted controls. A statistical threshold of p < 0.001 and a cluster threshold of > 100 voxels were employed to display the results ( Supplementary Fig.   7 ). Significant changes were observed in both GM and WM. The tissue changes that we found in the early blind compared with the sighted controls are similar to those found by Noppeney et al.(2005) and Ptito et al.(2008) , which included only congenitally blind subjects in the blind group. Specifically, significant GM and WM volume decreases were found in the occipital lobe, and an increase in WM tracts associated with the motor cortices was also observed. The variance between the late blind and the sighted controls resemble those reported in Pan et al.(2007) , whose blind group comprised 2 early blind and 12 late blind subjects if our criterion (onset age > 1 year old) is applied to their data. Finally, subjects who lost eyesight later than 11 years old also exhibited GM and WM atrophy in the occipital lobe. These results further support steady brain tissue loss after visual deprivation in the late blind. Please note that in the late and very late blind, the increase in WM tracts associated with the motor cortices was also found at almost exactly the same place as it was in the early blind. This expansion may represent cross-modal plasticity as reported in Noppeney et al. (2005) , because cross-modal plasticity was also found in subjects whose sensory deprivation occurred after neurodevelopment (Bavelier and Neville, 2002) . show WM matter atrophy in the blind.
